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(54) FLAME-RETARD ANT RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a flame-retardant resin compsn. with high stilfhess, flowability, and impact strength by compounding a 
specific resin compsn. comprising a polycarbonate resin, a flame retardant, and polytetrafluoroethylene with an inorg. filler and a 
composite-rubber-based graft copolymer. 

CONSTITUTION: This flame-retardant resin compsn. comprises 100 pts.wt. resin compsn. comprising 88-96.9wt.% arom. 
polycarbonate resin having a viscosity average mol.wt. of 1 5.000-26,000, 3-10wt.% phosphoric-ester flame retardant, and 
0.1-2wt.% polytetrafluoroethylene having a fibril-forming capability, 5-50 pts.wt. flaky inorg. filler, and 1-20 pts.wt. 
composite-rubber-based graft copolymer formed by grafting at least one vinyl monomer onto a composite rubber comprising a 
polyorganosiloxane rubber and a polyalkyl (meth)acrylate rubber inseparably entangled with each other or 1-20 pts.wt. mixture 
of the graft copolymer with a vinyl polymer. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) 88 - 96.9 % of the weight of aromatic polycarbonate resin which is viscosity average molecular weights 
1 5000-26000, (B) As opposed to the resin constituent 1 00 weight section which consists of 0. 1 - 2 % of the weight of 
polytetrafluoroethylenes which have 3 - 10 % of the weight of flame retarders and (C) fibril organization potency of a phosphoric 
ester system (D) So that the scale-like inorganic bulking agent 5-50 weight sections and (E) polyorganosiloxane rubber 
component, and the poly alkyl (meta) acrylate rubber component cannot be separated The resin constituent which comes to blend 
the mixture 1 of the compound rubber system graft copolymer or this compound rubber system gra^t copolymer which comes to 
carry out the graft polymerization of a kind or two sorts or more of vinyl system monomers to compound rubber, and vinyl system 
polymer which have the structure which became entangled mutually - 20 weight sections. 



[Translation done.] 



1 of 1 



12/19/02 10:40 AM 



http 7/www4 .ipdl.jpo.go Jp/cgi-bin/tra n_web_cg i_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to a flame-retardant-resin constituent. Furthermore, in detail, a phosphoric ester 
system compound, and a specific inorganic bulking agent and a specific impact modifier are blended with polycarbonate resin, 
and it is related with the flame-retardant-resin constituent which can obtain high rigidity, a high flow, and high shock resistance. 
[0002] 

[Description of the Prior Art] Since polycarbonate resin has the outstanding mechanical characteristic and the outstanding thermal 
property, it is industrially used for the automobile field, the OA-equipment field, the electronic electrical-and-electric-equipment 
field, etc. widely. On the other hand, focusing on the use of OA equipment, home electronics, etc., the request of flameproofing of 
the resin material to be used is strong, and in order to meet these requests, many examination of flameproofing of polycarbonate 
resin is made in recent years. Although use of a bromine system flame retarder was common conventionally, examination of 
flameproofing which does not contain a bromine system compound from the generating problem of the detrimental nature matter 
at the time of combustion has prospered. For example, examination of the system which uses together the polytetrafluoroethylene 
which has phosphoric ester and fibril organization potency has been made. On the other hand, in OA equipment, home 
electronics, etc., a small and light inclination becomes still stronger, and what also has the high rigidity of material has come to be 
required in connection with it. Although addition of a glass fiber, a carbon fiber, etc. was common in order to have raised the 
rigidity of material, there is a fault to which the appearance of the mold goods which will be obtained if these fibrous 
reinforcements are added becomes bad, and improvement was called for. 

[0003] The place which this invention solves the trouble of these former and is made into the purpose is to offer the resin 

constituent excellent in fire retardancy, rigidity, and shock resistance. 

[0004] 

[Means for Solving the Problem] This invention persons reached this invention, as a result of repeating research wholeheartedly, 
in order to improve fire retardancy, with the shock nature maintained from which a bromine system compound was not contained 
or which the content excelled in polycarbonate resin by the few flame retarder and to raise rigidity/ 

[0005] That is, this invention should receive the resin constituent 100 weight section which consists of 0. 1 - 2 % of the weight of 
polytetrafluoroethylenes which have 3 - 10 % of the weight of flame retarders and (C) fibril organization potency of 88 - 96.9 % 
of the weight of aromatic polycarbonate resin, and (B) phosphoric ester system which are the (A) viscosity average molecular 
weights 1 5000-26000. It is the resin constituent which comes to blend the mixture 1 of the compound rubber system graft 
copolymer or this compound rubber system graft copolymer which comes to carry out the graft polymerization of a kind or two 
sorts or more of vinyl system monomers to compound rubber, and vinyl system polymer which have the structure which became 
entangled mutually so that the (D) scale-like inorganic bulking agent 5 - 50 weight sections and (E) polyorganosiloxane rubber 
component, and the poly alkyl (meta) acrylate rubber component could not be separated - 20 weight sections. 
[0006] (A) polycarbonate resin used in this invention is aromatic polycarbonate resin of the viscosity average molecular weights 
1 5000-26000 guided from dihydric phenol, is made to usually react by the solution method or scorification of dihydric phenol and 
a carbonate precursor, and is manufactured. If the typical example of dihydric phenol is given, 2 and 2-screw (4-hydroxyphenyl) 
propane [bisphenol A], screw (4-hydroxyphenyl) methane, 1, and 1 -screw (4-hydroxyphenyl) ethane, 2, and 2-screw 
(4-hydroxy-3, 5-dimethylphenyl) propane, 2, and 2-screw (4-hydroxy-3-methylphenyl) propane, a screw (4-hydroxyphenyl) 
sulfone, etc. will be raised. Desirable dihydric phenol uses a screw (4-hydroxyphenyl) alkane, especially bisphenol A as the main 
raw material Moreover, as a carbonate precursor, carbonyl halide, carbonate ester, or halo formate is mentioned, and they are 
specifically the dihaloformate and those mixture of a phosgene, diphenyl carbonate, and dihydric phenol. In manufacturing 
polycarbonate resin, it is independent in the aforementioned dihydric phenol, or two or more sorts can be used. Moreover, the 
catalyst for promoting a suitable molecular weight modifier, a branching agent, and a reaction etc. can be used. It does not 
interfere, even if it mixes two or more sorts of the aromatic polycarbonate resin obtained in this way. 

[0007] Although the flame retarder of (B) phosphoric ester system used in this invention is a resultant obtained by the reaction of 
alcohol or phenols, and a phosphoric-acid compound, the phosphoric ester from phenols is desirable. As phosphoric ester used in 
this invention, although triphenyl phosphate (TPP), tricresyl phosphate (TCP), the mixture of TPP and TCP, trixylenyl phosphate, 
cresyl diphenyl phosphate, octyl diphenyl phosphate, condensation phosphoric ester, etc. are mentioned, for example, especially 
triphenyl phosphate is desirable. 
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[0008] The (C) polytetrafluoroethylene used for this invention does not have fibril organization potency, is not classified into 
Type 3 according to ASTM specification, and is not distributed reticulated in mold goods, and the purpose of this invention is not 
attained in what does not have fibril organization potency. From Dupont-Mitsui Fluorochemicals, Inc., the polytetrafluoroethylene 
which has the above-mentioned fibril organization potency is marketed as poly chlorofluocarbon from Daikin Industries Chemical 
industry as Teflon 6 J, and can come to hand easily. 

[0009] The blending ratio of coal of the - (C) component (above-mentioned [ A ]) is a rate which becomes the (A) component 88 
the 96.9-% of the weight (B) component 3 - 0. 1 - 2 % of the weight of (C) components 10% of the weight. (A) Since 
fabricating-operation nature changes bad when a mechanical property comes to deteriorate and the viscosity average molecular 
weight of a component exceeds 26000 less than by 1 5000, it is not suitable. Furthermore, fire retardancy with the (B) component 
sufficient at less than 3 % of the weight is not acquired, but if 10 % of the weight is exceeded, a mechanical property and a 
thermal property will deteriorate remarkably. Moreover, at less than 0. 1 % of the weight, the melting dropping prevention effect 
at the time of combustion is not acquired for the (C) component, but appearance will become bad if 2 % of the weight is 
exceeded. 

[0010] The inorganic bulking agent of (D) specification used for this invention is an inorganic bulking agent of the shape of a 
scale, such as talc, a mica, and glass flakes, the blending ratio of coal - the total quantity 100 weight section of (A), (B), and the 
(C) component — receiving — 5 - 50 weight section — it is 10-35 weight section preferably If the rigidity of under 5 weight 
sections is inadequate and 50 weight sections are exceeded, a mechanical strength will fall. Moreover, if fibrous inorganic bulking 
agents, such as a glass fiber except a scale-like inorganic bulking agent and a carbon fiber, are used, although obtained, since 
aggravation of appearance and the curvature of mold goods occur, rigidity is not desirable. 

[00 1 1 ] The impact modifier of (E) specification used for this invention is the mixture of the compound rubber system graft 
copolymer or this compound rubber system graft copolymer which comes to carry out the graft polymerization of a kind or two 
sorts or more of vinyl system monomers to compound rubber, and vinyl system polymer which have the structure which became 
entangled mutually so that a polyorganosiloxane rubber component and the poly alkyl (meta) acrylate rubber component could not 
be separated. As for the mean particle diameter of compound rubber, it is desirable that it is 0.08-0.6 micrometers. The shock 
resistance of the resin constituent with which the mean particle diameter of compound rubber is obtained by less than 0.08 
micrometers falls, and the surface appearance of the mold goods of the resin constituent which will be obtained if a mean particle 
diameter exceeds 0.6 micrometers gets worse. For obtaining the compound rubber system graft copolymer used in this invention 
It is obtained by carrying out a polymerization first, since an emulsion polymerization adjusts the latex of polyorganosiloxane 
rubber using various kinds of annular ORGANO siloxanes, for example, hexa methyl cyclotrisiloxane, 

octamethylcyclotetrasiloxane, decamethyl cyclopentasiloxane, etc. and the cross linking agents and/or the graft decussation agents 
more than 3 member rings and an alkyl (meta) acrylate monomer, a cross linking agent, and a graft decussation agent are 
infiltrated into the latex of polyorganosiloxane rubber next. As an alkyl (meta) acrylate monomer used here, although alkyl 
methacrylate, such as alkyl acrylate, such as methyl acrylate, ethyl acrylate, n-propylacrylate, n-butyl acrylate, and 2-ethylhexyl 
acrylate, and hexyl methacrylate, and 2-ethylhexyl methacrylate, is mentioned, it is desirable to use especially n-butyl acrylate. 
[00 12] as a vinyl system monomer which carries out graft polymerization to this compound rubber, acrylic esters, such as 
methacrylic esters, such as vinylcyanide compounds, such as aromatic vinyl compounds, such as sfyrene and an alpha methyl 
styrene, acrylonitrile, and a methacrylonitrile, methyl methacrylate, and 2-ethylhexyl methacrylate, methyl acrylate, ethyl acrylate, 
and butyl acrylate, etc. are mentioned, and these are independent - or two or more sorts are combined and it is used What is 
especially marketed with a tradename called the meta-brain trust S-2001 from Mitsubishi Rayon Co., Ltd. as a desirable thing is 
mentioned, the blending ratio of coal — the total quantity 100 weight section of (A), (B), and the (C) component — receiving — 1 - 
20 weight section - it is 2 - 12 weight section preferably What under 1 weight section of shock improvement is inadequate, and is 
satisfied is not obtained, but if 20 weight sections are exceeded, thermal resistance, rigidity, and appearance will fall. 
[001 3] It can mix with mixers, such as a tumbler, a V type blender, a NAUTA mixer, a Banbury mixer, a kneading roll, and an 
extruder, and the resin constituent of this invention can manufacture each above-mentioned component. Furthermore, even if the 
various additives of the amount which the effect discovers if needed to other resins, such as polyester, a polyamide, and a 
polyphenylene ether, and the resin constituent of this invention in the range which does not spoil the purpose of this invention, for 
example, a stabilizer, a release agent, an ultraviolet ray absorbent, a stain pigment, etc. are contained, it does not interfere. For 
example, especially the thermostabilizer of a phosphorous acid ester system and a phosphoric ester system is desirable. The resin 
constituent obtained in this way is the optimal as a material of the shell plate use of the electronic electrical and electric equipment 
and OA as which it can fabricate by methods, such as extrusion molding, injection molding, and compression molding, easily, and 
can apply to blow molding, a vacuum forming, etc., and the fire retardancy of UL94 is required. 4 
[0014] 

[Example] An example is shown below and this invention is concretely explained to it. 

[0015] Each component examples 1-5 and given in the [examples 1-11 of comparison] table 1 was pelletized by 250 degrees C 
of cylinder temperatures after mixture with the V type blender with the blending ratio of coal given in Table 1 with the vent 
formula 2 shaft extruder [TEXby the Japan Steel Works, Ltd.30XSST] of 30mm of diameters phi. This pellet was created with 
the injection molding machine [T-150made from FANUC D] after 5-hour dryness at 100 degrees C, the test piece was created at 
60 degrees C of 260 degrees-C die temperatures of cylinder temperatures, and the following method estimated. 
Impact strength: ASTM It measured according to D-256. 
Rigidity : ASTM It measured according to D-790. 
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Thermal resistance : ASTM It measured according to D-648. 
Flammability : the combustion test was carried out according to UL 94 V. 

Appearance : visually, the influence of an inorganic filler showed the few good thing under the influence of O and an inorganic 
filler, and x showed the bad thing of appearance. 

Fluidity : 240 degrees C of cylinder temperatures, and injection-pressure 1000 kgf/cm2 What measures flow length by the 
Archimedes type spiral flow (2mm in thickness), and exceeds 30cm was made into O, and less than 30cm was made into x. 
[0016] In addition, the sign which shows each component given in Table 1 is as follows. 

(A) PC-1 :polycarbonate resin [-- made in Teijin Chemicals - L-1225 and viscosity-average-molecular- weight 22500] 
PC-2:polycarbonate resin [-- made in Teijin Chemicals — L-I250 and viscosity-average-molecular-weight 25000] 
PC-3: Polycarbonate resin [the Teijin Chemicals viscosity average molecular weight 12000] 

PC-4: Polycarbonate resin [made in [ K-1285 ] Teijin Chemicals and a viscosity average molecular weight 28500] 

(B) Flame retarder -1 : triphenyl phosphate [TPP made from Large 8 Chemistry] 
flame-retarder-2: — carbonate oligomer [of tetrabromobisphenol A — Teijin Chemicals FG-7000] 

(C) PTFE : polytetrafluoroethylene [poly chlorofluocarbon [ by Daikin Industries, LTD. ] F-201L] 

(D) - inorganic bulking agent: - talc [-- made from Japanese Talc P-3] 
CS[— chop strand 3PEmade from Japanese ****-941] 

(E) Impact modifier : an acrylic modifier [the meta-brain trust S-2001 by Mitsubishi Rayon Co., Ltd.] 
[0017] 
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[0018] 

[Effect of the Invention] The flame-retardant-resin constituent of this invention is applicable to the arbitrary forming methods, for 
example, injection molding etc. Moreover, it is possible to acquire the rigidity excelled and needed for shock resistance and 
appearance for a high fluidity, and it is the resin constituent optimal as OA equipment and an object for the shell plates of home 
electronics with which a small and light inclination progresses. 



[Translation done.] 
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